Abstract: Vessel-source marine oil pollution damage is governed by an international liability regime, including the CLC treaties, 2001 Bunker Convention and the 1977 Seabed Convention. Despite that "pollution damage" in these treaties does not exclude damage to marine biodiversity, the fact that damage to marine biodiversity is not mentioned in this regime arouses the question of compensability of damage to marine biodiversity under the regime. This article attempts to investigate this question from the perspectives of the relationship between marine environmental damage and damage to marine biodiversity and the possibility of compensation for damage to marine biodiversity under the regime. While the findings of this article reveal that the regime cannot provide sufficient compensation for such damage, this article in the conclusion offers some suggestions for the sake of remedying of damaged marine biodiversity under the regime.
Introduction
Damage to marine biodiversity can be caused by marine oil pollution resulting from ship activities such as incidents, normal ship operations and other activities like offshore operation, exploration and exploitation of mineral resources in the seabed areas, which is manifested as reduced genetic diversity 1 , decreased population, extinct species or change of ecosystem composition or structure 2 . For instance, marine species,
Corresponding author: Junhong LI, Ph.D., research fields: marine environmental law, public international law, law of the sea and tort law. 1 Research has showed that reduction of genetic diversity has been found in pelagic microbial communities in Arctic seawater samples as a result of experimental exposures to crude oil or in copepod species within 30m of oil platforms compared to reference sites over 3km away. See Emma L Johnston & David A Roberts, 'Contaminants reduce the richness and evenness of marine communities: a review and meta-analysis' (2009) Environmental Pollution 157(6) 1745-1752. 2 One example exhibiting the adverse effects of marine oil pollution on marine biodiversity is the 2010 Deepwater Horizon Oil Spill incident. Albeit the US trustees are still assessing potential oil spill impacts on biodiversity therein including sensitive habitats, fisheries and wildlife, the 2012 report has already showed the death of many corals at two such as fish, may be affected by marine oil pollution through direct dermal contact, ingestion via food base and inhalation, which can result in reproductive failure and other sublethal effects on fish 3 . Such damage may occur in the areas within and/or beyond national jurisdiction as a consequence of shipping activities. There exists no international treaty exclusively on liability and compensation for damage to marine biodiversity resulting from marine oil pollution.
hard-bottom coral communities, significant decrease of populations of resident planktivorous fish, 356 dolphin stranding in 2011 compared to a historical average of 74 with increased discovery of premature, stillborn or neonatal bottlenose dolphin stranding. See 'Natural resources damage assessment April 2012: status update for the Deepwater Horizon Oil Spill', 2012, pp35-36&54-55, <http://www.gulfspillrestoration.noaa.gov/oil-spill/affected-gul f-resources/ >. 3 As eggs and larvae of many fish species are sensitive to oil exposure, a marine oil disaster may result in decreased spawning success, abnormal larval development, reduced growth, enlarged livers and reproductive impairment of many fish species. See ibid, pp47; Md. Shahidul Islam & Masaru Tanaka, 'Impacts of pollution on coastal and marine ecosystems including coastal and marine fisheries and approach for management: a review and synthesis ' (2004) 48 Marine Pollution Bulletin 624-649.
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Several conventions have been adopted of uniform international liability rules and procedures for marine oil pollution damage caused by such activities. Liability and compensation for vessel-source marine oil pollution damage caused by spills from oil tankers is governed by an international regime, which includes the 1969 International Convention on Civil Liability for Oil Pollution Damage (1969 Civil Liability Convention, or "1969 9 In April 2010, BP's Deepwater Horizon drilling rig in the Gulf of Mexico exploded and sank. Some 4.9 million barrels of oil, and an equivalent volume of gas, spewed out over three months. As one of the most productive gulf, some 1728 species feed and reproduce in the Gulf of Mexico and many were breeding at the time, exposing vulnerable larvae and young to toxic oil. According to the researchers, damage to shallow and deep ecosystems and species may last for decades, among which 6140 birds, 609 sea turtles and 100 marine mammals were dead, with only a tiny percentage washing ashore or being spotted at sea by observers. See Mellissa Gaskill, 'Deepwater Horizon: one year on', Nature, 19 April 2011. 10 The Montara oil spill occurred after a blowout and fire on the Montara wellhead platform. 14 , the fact that none of these treaties explicitly mention damage to marine biodiversity raises a question whether and how damaged marine biodiversity could be compensated under these conventions, the answer to which has not been explored to date. This article will explore and discuss whether and to what extent damage to marine biodiversity could be remedied under the above-mentioned treaties on liability for marine oil pollution damage. As the CLC regime was exactly modeled by the 2001 Bunker Convention and the 1977 Seabed Liability Convention in respect of definition of "pollution damage" 15 , the CLC regime would be discussed as an example.
Brief Overview of the Regimes
The CLC regime consists of two systems, the "old" system comprising the Protocol, all of which are in force. Under either system, the owner of a ship is strictly liable for pollution damage occurred on the territory including territorial sea of a Contracting State, resulting from the escape or discharge of oil from the ship as a result of an incident, with the 1992 CLC extending its application to cover damage in the EEZ (exclusive economic zone) or equivalent area of a Contracting State 16 , which means that the CLC regime does not provide liability for pollution damage occurred in the areas beyond national jurisdiction. The CLC regime requires the owners of ships carrying more than 2,000 tons of persistent oil as cargo to maintain appropriate financial security like liability insurance, the sum of which . Hence, it can be seen that despite that the "old" system provides a two-tier compensation system and the "new" system affords a three-tier compensation system, both limit the shipowner's liability to a certain amount 20 , the latter of which is higher than the former.
Claims for compensation can be brought against the owner of the ship or the insurer or other person providing financial security for the owner's liability 21 , Article 2 of the Convention defines "biodiversity" as "the variability among living organisms from all sources, including, 'inter alia', terrestrial, marine, and other aquatic ecosystems, and the ecological complexes of which they are part: this includes diversity within species, between species and of ecosystems". 31 "Marine environment" in 17.1 of Chapter 17 in Agenda 21 covers "the oceans and all seas and adjacent coastal areas". In fact, "marine biodiversity" in many scientific documents and legal articles also includes marine and coastal biodiversity. See John S. Gary, 'Marine biodiversity: patterns, threats and conservation needs ', (1997) Regulations 33 provides the concept of "serious harm to the marine environment", which means an effect from activities in the Area on the marine environment that "represents a significant adverse change in the marine environment determined" according to the rules, regulations and procedures adopted by the Authority based on internationally standards and practices.
From the above-mentioned legal definitions, it can be concluded that damage to environment or environmental damage may cover injury to biological element of the environment such as various marine living organisms, diverse genes within such species and ecosystems of which such organisms are part of, that is, the components of biodiversity. This is reflected in the definition of "environmental damage" in the European Council Environmental Liability Directive (ELD), which includes damage to protected species and natural habitats 34 . It is in this sense that damage to biodiversity was ever considered as a sub-category of damage to the environment 35 .
Marine environmental damage and damage to marine biodiversity have some points in common: both marine environment and marine biodiversity can be seriously affected by some activities such as accidents, activities that may result in the release of large scale of oil spill, chemical or toxic pollutants, or hazardous or dangerous activities to the environment; both need long time to recover and some chronic damage may take 
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Liability Regime on Vessel-Source Marine Oil Pollution Damage 346 longer time to be exposed; neither is easy to be assessed or compensated. However, damage to marine environment does not necessarily cover loss of the variation within species, between species and of ecosystems. For instance, marine pollution may cause damage to the marine environment but might only result in the reduction of the number of marine species that could recover naturally within a period of time. Different from environmental damage, damage to marine biodiversity such as damage to highly endemic species or unique ecosystems may be irreversible, and damage to genetic diversity may be not easy to be detected 36 .
Damage to Marine Biodiversity that Can Be Compensated under the Regime
Although theoretically pollution damage defined in the 1969 CLC and the 1977 Seabed Liability Convention may cover damage to marine biodiversity, in practice it does not mean that the injured marine biodiversity is compensable under these treaties. In Antonio Gramsci case, the USSR submitted a claim for damage to the marine environment per se caused by an oil spill incident, but was declined by the IOPC Fund which took the position that claims for non-economic environmental damage or based on abstract quantification of damage calculated according to theoretical models should not be accepted 37 The Erika incident case further revealed that should the causation link be established between the alleged loss and the pollution resulting from the incident, costs for restoration of damaged habitats may get reimbursed under the 1992 CLC and 1992 Fund Convention 42 .
Although costs for reinstatement of damaged ecosystems or habitats have never been compensated in practice so far, definition of "pollution damage" in the CLC regime does not exclude such damage should the restoration of damaged marine biodiversity be calculated in monetary terms instead of basing on abstract model. Thus theoretically damage to components of marine biodiversity such as injured habitats or damaged species should fall within the application of the CLC regime 43 . Under whichever donors. For such reason, the claim was rejected. See 92FUND/EXC.29/3, paras. 9.3.4-9.3.6. 42 In this case, a salt producers' union submitted a claim relating to advance payments made by the union for the costs of restoration of salt marshes in 2001 which has allegedly become necessary as a result of the incident. This claim was rejected because of lacking a sufficient link of causation between the proliferation of harmful animals and plants and the pollution resulting from the incident. See 92FUND/EXC.32.3, paras 13.3.9-13.3.11. 43 However, due to the fear of a huge amount of claims for environmental damage from governments, environmental organizations and individuals, the Fund insisted that the Fund would not pay anything for compensation to the marine environment per se, which was reflected in the 1991 Haven case and the 2008 Volgoneft case. In the former case, the Italian government claimed compensation for damage to marine environment per se and was allowed by the Italian courts. 
Damage to Marine Biodiversity that Cannot Get Compensated under the Regime
Compensation for damaged marine biodiversity other than the clean-up of oiled wildlife or affected site has not been practised. As all these treaties but the 1969 CLC are applicable to pollution damage caused in the territorial sea and the EEZ 48 , damage to marine biodiversity suffered in the areas beyond national jurisdiction or in the territory of a non-party State is not compensable under these conventions. Moreover, damage to marine biodiversity resulting from marine oil pollution resulting from war, hostilities, insurrection or a natural disaster cannot get compensated under these treaties 49 . The same rule applies to the damage caused by oil escaped or discharged from a warship or other State-owned or operated ship on Government non-commercial service at the time of the incident 50 .
Under the 1992 CLC and the 2001 Bunker Convention, damage to marine biodiversity might be compensable only when the reinstatement measures have been taken or are to be undertaken. It may happen that a seriously damaged habitat or extinct species could not be reinstated to the baseline condition, in which case it may be impossible to take restoration 47 As the oiled seabed is not visible, to what extent the affected area could be cleaned so as to effectively prevent the further harm to the species therein may need further scientific study of the affected site as in the Deepwater Horizon Incident. Effective clean-up of the affected area may be considered a part of restoration measures. Preventive measures could be utilized as an emergency response to mitigate the damage and prevent further harm to a certain extent. 48 The 1977 Seabed Liability Convention may also be applied to continental shelf, where a coastal State has sovereignty over natural resources. See Article 2(b) of the Convention: "…in the areas in which, in accordance with international law, it has sovereign rights over natural resources". The 1969 CLC only applies to the territorial sea of a State party (Article 2). 49 measure and hence such damage could not be recovered under the conventions. Moreover, as the CLC regime, the 2001 Bunker Convention and the 1977 Seabed Liability Convention all apply to pollution damage resulting from an incident, gradual damage to marine biodiversity caused by operational marine oil pollution is not covered by these treaties. Damage to marine biodiversity caused by an incident would not be compensated after three years from the date when the damage occurred or six years from the date of the incident which caused the damage 51 .
Neither the CLC regime nor the Bunker Convention is applicable to such damage caused by marine pollution resulting from offshore activities.
Damage to Marine Biodiversity outside the Regime
Although damage to marine biodiversity caused by marine oil pollution under the CLC regime is only compensable in terms of the return of costs for clean-up of contaminated sites and oiled wildlife in practice, damage to marine biodiversity or at least injury to marine species and habitats may be remedied in accordance with national law in some countries. In Patmos incident case, for instance, the Court of Appeal had granted the State of Italy compensation concerning the loss of a certain quantity of fish and damage to plankton and benthos as a result of the pollution 52 . In
Erika incident case, the Court of Appeal according to French law in its judgement accepted the right to compensation for damage to non-marketable environmental resources 53 , which may cover damage to functional species, ecosystem or habitats that cannot be evaluated in terms of monetary value. These national practices showed that damage to marine biodiversity or at least damage to components of marine biodiversity can be compensated. Actually, 51 The 1992 CLC, Article VIII. 52 71FUND/EXC.38/2, paras 3.2.9-3.2.11; 71FUND/EXC.38/9, paras 3.1.1-3.1. 4. 53 54 , which implies that damage to marine biodiversity caused by marine pollution could be assessable and compensable. Since the "pollution damage" defined in these treaties does not itself exclude damage to marine biodiversity, it is indispensable to make modifications of these conventions to compensate such damage in practice 55 .
Suggestions
As "pollution damage" in the treaties on marine oil pollution damage does not exclude damage to marine biodiversity, compensation for damage to marine biodiversity under the 1992 CLC and 2001 Bunker Convention may be achieved through the return of the costs for preventive measures after the incident and the costs for reasonable reinstatement measures taken or to be undertaken. Whilst preventive measures may encompass the removal of pollutants from contaminated sites or oiled species to prevent further damage, no treaty on marine oil pollution damage defines reasonable reinstatement measures, which leaves the remedying of damage to marine biodiversity a pending question under the regime.
The practice revealed that only damage to part of components of marine biodiversity within the territorial sea and EEZ of a State Party, specifically the costs for clean-up of contaminated sites and oiled wildlife and/or possibly the damaged habitats, is compensable under the CLC regime. This can result in inadequate compensation for damage to marine biodiversity under the regime. For instance, in a heavily polluted marine site, only removing pollutants is not likely for the affected marine species or habitats 54 The US Department of Interior developed two kinds of procedures for the assessment of damage to natural resources, in which Type A procedure incorporates two computer models. See CERCLA 42 U.S.C.A. §9651(c)(2). 55 For the possible modifications, see section 7 'suggestions' below.
to recover naturally within a period of time, in which case further intervention measures are needed such as restoration measures for the sake of restoring the injured marine biodiversity to its baseline condition 56 .
Moreover, as not all injury to marine biodiversity such as the non-use value of marine biodiversity could be calculated in monetary term 57 , to achieve the objective of these treaties of providing "adequate compensation" for the impaired environment including the injured marine biodiversity 58 , it is necessary to adopt other methods for the measurement of damage to natural resources as used in the US regulations and the ecosystem service approach for the restoration of the injured marine biodiversity. Furthermore, the same oil pollution incident may affect both the area within national jurisdiction and the high sea area, or the species ranging from the EEZ of a State party and the high seas, which requires that compensation for injury to such species or biodiversity in the high sea shall be taken into account. This needs the establishment of explicit liability for damage to environment per se or damage to marine biodiversity. To this end, the definition of "pollution damage" under these treaties shall be changed or expanded to cover damage to marine biodiversity and the diminution in the values of services unpinned by marine biodiversity, the compensation for which shall encompass, more than "costs of reasonable measures of reinstatement actually undertaken or to be undertaken" (WWF 2008) . 58 For example, the 1992 CLC was adopted for "determining questions of liability and providing adequate compensation" (preamble, para.3), which was followed by the 2001 Bunker Convention.
